


THE A G E  COMPOSITION OF KING SALMON CAUGHT O N  

Gary  F i n g e r ,  F i s h e r y  B i o l o g i s t  
A l a s k a  D e p a r t m e n t  o f  F i s h  and  Game 

D i v i s i o n  o f  B i o l o g i c a l  R e s e a r c h  
J u n e a u ,  A l a s k a  

R o b e r t  A r m s t r o n g ,  F i s h e r y  B i o l o g i s t  
A l a s k a  D e p a r t m e n t  o f  F i s h  and  Game 

D i v i s i o n  o f  S p o r t  F i s h  
J u n e a u ,  A l a s k z  

T h i s  s t u d y  was ? a r t  o f  a complex  s a m p l i n g  p r o g r a m ,  
b e g i n n i n g  i n  1959  and l a s t i n g  t h r o u g h  1 9 6 1 ,  t o  e v a l u a t e  t h e  
c a t c h  o f  k i n g  s s l m o n  [Oncorhynchus  t s h s w y t s c h a )  b y  s p o r t  
f i s h i n g  g e a r  i n  S o u t h e x s t e r n  A l a s k a .  O f  t h e  v a r i o u s  f i s h e r y  
d e p e n d e n t  v a r i e b l e s  and  b i o l o b i c a l  f a c t o r s  i n v e s t i g a t e d ,  o n l y  
t h e  a g e  c o m p o s i t i o n  o f  t h e  c a t c h  i s  p r e s e n t e d  i n  t h i s  r e p o r t . 2  

The o c e a n  a g e  g r o u p s  o f  king s a l m o n  p r e s e n t  i n  t h e  
f i s h e r i s s  o f  t h e  J u n e a u  and  K e t c h i k a n  a r e a s  a r e  o f  p r i m a r y  
c o n c e r n  i n  t h i s  a n a l y s i s .  The a g e  i n f o r m a t i o n  i s  p r e s e n t e d  
by  a r e a ,  month ,  s e x ,  l e n g t h  a n d  t h e  f l e s h  c o l o r  o f  t h e  f i s h .  

The a g e  s a m p l e s  w e r e  d e r i v e d  f r o m  f i s h  c a u g h t  by  s p o r t  
f i s h e r m e n  a n d  b y  c o m m e r c i a l  f i s h e r m e n  u t i l i z i n g  s p o r t  f i s h -  
i n g  g e a r  ( b o t h  t a c k l e  and  b o a t s ) .  

 his i n v e s t i g a t i o n  was c o n d u c t e d  w i t h  F e d e r a l  Aid  i n  
F i s h  R e s t o r a t i o n  Funds u n d e r  P r o j e c t  F-5-R-1 ( 1 9 5 9 - 1 9 6 0 ) ;  
F - 5 - R - 2  (1960-1961)  and F-5-R-3 ( 1 9 6 1 - 1 9 6 2 ) .  

 or a n  a n a l y s i s  o f  t h e  o t h e r  v a r i a b l e s  i n v e s t i g a t e d  s e e  
F i n g e r  a n d  A r m s t r o n g .  1 9 6 5 .  F i s h e r y  and  B i o l o g i c a l  c h a r a c t e r -  
i s t i c s  o f  Salmon Caugh t  b y  S p o r t  G e a r  i n  S o u t h e a s t e r n  A l a s k a .  
A l a s k a  D e p a r t m e n t  o f  F i s h  a n 3  Game I n f o r m a t i o n a l  L e a f l e t  
number  5 7 .  



OBJECTIVES 

The f o l l a w i n g  o b j e c t i v e s  w e r e  i n v e s t i s a t e d  i n  t h i s  s t u d y :  

1. To d e t e r m i n e  t h e  a g e  c o m p o s i t i o n  o f  k i n g  s a l m o n  
c a u g h t  on s p o r t  f i s h i n g  T e a r  by  t h e  method o f  
s c a l e  r e a d i n s .  

2 .  To d e t e r m i n e  t h e  s e x  r a t i o  o f  t h e  v a r i o u s  age  
g r o u p s .  

3 .  Tc d e t e r m i n e  t h e  d i f f e r e n c e s  b e t w e e n  a g e  g r o u p s  
i n  r e l a t i o n s h i p  t o  f i s h  f l e s h  c o l o r .  

4 .  To compare  l e n g t h  f r e q u e n c i e s  by  a g e  g r o u p s .  

P R O C E D U R E  

The s a m p l i n g  was c o n d u c t e d  i n  t h e  two main  f i s h i n g  a r e a s  i n  
S o u t h e a s t e r n  A l a s k a ,  K e t c h i k a n  s n d  J u n e a u .  The f i s h e r m e n  w e r e  
c o n t a c t e d  z t  t h e  v a r i o u s  b ~ a t  l a n d i n g s  n e a r  t h e  t w o  c i t i e s .  Two 
o r  t h r e e  men w e r e  s t a t i o n e d  i n  e a c h  town t o  c o l l e c t  t h e  n e e d e d  
i n f o r m a t i o n .  

No s e t  ? a t t e r n  was r iade f o r  t h e  t a k i n g  o f  s c a l e s .  The  men 
w e r e  i n s t r u c t e d  t o  t a k e  s a m p l e s  w h e n e v e r  p o s s i b l e .  From e a c h  
k i n g  s a m p l e d  a g r o u p  o f  s c a l e s  was t a k e n  f r o n  an a rea  b e l o w  t h e  
p o s t e r i o r  n a r g i n  o f  t h e  d o r s a l  f i n  and j u s t  a b o v e  + h e  l a t e r a l  l i n e .  
The s c a l e s  w e r e  t h e n  p l a c e d  i n  a s c a l e  book and t h e  n e c e s s a r y  i n -  
f o r m a t i o n  r e c o r d e d  t h e r e i n .  

The a g e  d e t e r m i n a t i o n s  w e r e  c a r r i e d  o u t  b y  n e a n s  o f  an 
E b e r b a c h  M i c r o - p r o j e c t o r .  To f a c i l i t a t e  t h i s  e x a m i n a t i o n  t h e  
s c a l e s  w e r e  c l e a n e d  i n  w a t e r  and  d e t e r g e n t ,  t h e n  p l a c e d  on a  gun 
c a r d  a n d  p r e s s e d  i n t o  p l a s t i c .  Each p l a s t i c  c a r d  c o n t a i n e d  t h i r t y  
s c a l e  s a m p l e s ,  o n e  c r  two s e l e c t e d  s c a l e s  f r o m  e a c h  f i s h .  

The f i s h  w e r e  a l s o  s a m p l e d  f o r  t o t a l  l e n g t h  (mm), w e i g h t  ( l b s . ) ,  
f l e s h  c o l o r  ( r e d  o r  w h i t e )  and  s e x .  T h e s e  v a r i a b l e s  w i l l  b e  c o n -  
s i d e r e d  o n l y  i n  r e l a t i o n s h i p  t o  t h o s e  s c a l e s  a c c e p t a b l e  a s  r e a d -  
a b l e  i n  t h i s  r e p o r t .  

FINDINGS 

S c a l e  s a m p l e s  w e r e  o b t a i n e d  f r o m  3 , 2 3 0  king s a l m o n  i n  t h e  
J u n e a u  a n d  K e t c h i k a n  a r e a s  d u r i n g  t h e  1960  and  1 9 6 1  f i s h i n g  
s e a s o n s  ( i n c l u d i n g  s a l m o n  d e r b i e s ]  3nd i n  t h e  1959 J u n e a u  s a l m o n  
d e r b y .  I n  t h e  a g i n g  o f  t h e s e  s c a l e s ,  5 6 8  o r  1 8  p e r c e n t  o f  t h e  
3,230 s a m p l e s  w e r e  e l i m i n a t e d  f o r  o n e  o f  t h e  f ~ l l u w i n g  two r e a s o n s :  
(1) t h e  m a r k i n ~ s  on t h e  s c - ? e s  were n o t  L e f i n i t e  e n a u g h  t o  p r o -  
v i d e  a c c u r a t e  2 ~ e  d c r e r s m i n a t i o n s  o r  ( 2 )  They w e r e  r e g e n e r a t e d  
s c a l e s ,  w h i c h  means t h a t  a n  i n d e f i n i t e  p o r t i o n  o f  t h e  f i s h ' s  l i f e  
h i s t o r y  r e c o r d  h a 2  S e e n  o b l i t e r a t e d  b y  some a c c i d e n t  t o  t h e  s c a l e .  
I n  t h i s  d i s c a r d  g r J u p  2 9 3  s c a l e s  w e r e  r z g e n e r a t e d  and 275 w e r e  o f  
q u e s t i o n a b l e  a g e .  



F r e s h w a t e r  Age 

I t  was f o u n j  t h a t  t h c  f r e s h w a t e r  agc  o f  t h e  s p o r t  c a u g h t  
k i n g  s a l m o n  c o u l d  n o t  b e  a c c u r a t e l y  d e t e r m i n e 3  a n d  was t h e r e -  
f o r e  e l i m i n a t e d  f rom t h e  f i n a l  L a t a .  G e n e r a l  o b s e r v a t i o n s  
i n d i c a t e d  t h a t  t h e  m a j a r i t y  o f  t i r e  k i n g s  s p e n t  J n e  w i n t e r  i n  
f r e s h w a t e r  ( I +  a g e )  w h i l e  some i n i g r a t e d  o u t  a s  f r y  ( 0 +  a g e )  and  
some s p e n t  two w i n t e r s  i n  t h e  s t r e a m  ( I I +  a g e ) .  

S a l t w a t e r  Age 

I n  most  c a s e s  t h e  number o f  w i n t e r s  i n  s a l t w a t e r  w e r e  e a s i l y  
d e t e r m i n e d .  A l l  a g e s  s t a t e d  w i l l  r e f e r  t o  t h e  number o f  w i n t e r  
c h e c k s  ( a n n u l i )  r e c e i v e d  w h i l e  t h e  f i s h  was i n  s a l t w a t e r ,  To 
o b t a i n  t h e  mos t  y r o b z b l e  t o t a l  a g e  add  t w o  y e a r s  t o  a l l  a g e s  
s t a t e d  ( o n e  y e a r  f o r  f r e s h w a t e r  a n d  t h e  e x t r a  y e a r  f a r  t h e  y e a r  
n o t  y e t  c o m p l e t e d ) .  F G ~  exam?le ,  a  t h r e e - y e a r  o c e a n  a g e  k i n g  
( h e r e a f t e r  r e f e r r e d  t o  a s  . 3  a z e )  m i g h t  b e  c e l l e d  a  f i v e - y e a r  
o l d ,  i , e . ,  o n e  w i n t e r  i n  f r e s h w a t e r  end t h r e e  w i n t e r s  i n  s a l t -  
w a t e r  making i t  a f o u r - y e a r  o l d  s a l m o n  i n  i t s  f i f t h  y e a r .  

Age C o m p o s i t i o n  

S i x - o c e a n  ass c l a s s e s  w e r e  f o u n d  t o  e x i s t  among t h e  k i n g  
s a l m o n  c a u g h t  b y  s p o r t  f i s h i n g  n e t h o d s  i n  t h e  J u n e a u  and  K e t c h i k a n  
a r e a s .  The . 3  a g e  g r o u ?  n a d e  u? 50 ~ e r c e n t  o f  t h e  t o t a l  c a t c h  
f o r  t h e  combined  J u n e a u  a n d  K e t c h i k a n  a r e a s  ( T a b l e  1). The . 2  
a g e d  k i n g s  w e r e  s e c o n d  I n  a b u n d a n c e  ( 3 1 % )  w i t h  t h c  .4 age f i s h  
c o n s i s t i n g  o f  1 8  p e r c e n t  o f  t h e  t o t a l  c a t c h .  The one ,  f i v e  a n d  
s i x  a n n u l u s  S r v u p s  e n t e r e d  t h e  f i s h e r y  i n  s m a l l  numbers .  

I n  g e n e r a l ,  t h e  a g e  c l a s s e s  f o r  t h e  two a r e a s  w e r e  similar 
w i t h  a  few e x c e p t i o n s .  The K e t c h i k a n  a r e a  h a d  a  few more  . 2  a g e  
f i s h  ( 3 5 % )  a n d  a few l e s s  .a a g e  f i s h  ( 4 4 % )  t h a n  t h e  J u n e a u  a r e a  
w i t h  29  p e r c e n t  a n d  5 2  p e r c e n t  r e s p e c t i v e l y .  T h e s e  d i f f e r e n c e s  
w e r e  t h e  r e s u l t  o f  d i f f e r e n c e s  b e t w e e n  s a m p l i n z  y e a r s  i n  b o t h  
J u n e a u  a n d  K e t c h i k a n  w i t h  5 0 t h  a r e a s  s h o w i n g  a  c h a n g e  i n  t h e  
d i s t r i b u t i o n  o f  f i s h  i n  t h e  . 2  and  . 3  a g e  e r o u p s  i n  t h e  two y e a r s  
t h e y  w e r e  s a m p l e d .  

Age C o m p o s i t i o n  b y  Month 

A s  s e e n  f r o m  T a b l e  2, t h e  p e r c e n t a g e  G E  .4 aged s a l m o n  de- 
c r e a s e d  as t h e  s e a s o n  p r c g r e s s e d .  I n  s e n e r a l ,  t h e  l o c a l  s p a w n i n g  
r u n  o f  k i n g  s a l m c n  h a d  z jassed  t h e  f i s h e r y  by m i d - J u n e .  The a g e  
s t u d y  a n a l y s i s  s u b s t a n t i z t e d  t h i s  f i n d i n g  b y  s h o w i n g  t h e  . 4  a g e  
f i s h  e n t e r i n g  t h e  f i s h e r y  i n  t h e  1 a r c e s t  numbers  d u r i n g  t h e  months  
o f  May and  J u n e .  The m z j o r i t y  o f  t h e s e  . 4  a g e d  f i s h  w e r e  p r o -  
b a b l y  s e x u a l l y  z a t u r e  f i s h  a n  t h e i r  way t c  l o c a l  s p a w n i n g  g r o u n d s .  

The . 2  a g e d  k i n g s  i n c r e a s e d  i n  numbers  a s  t h e  s e a s o n  p r o -  
g r e s s e d .  T h i s  c o n d i t i 3 n  p r o b a b i y  i n d i c a t e d  t h a t  t h e  m a j o r i t y  o f  
t h e s e  f i s h  w e r e  i m n a t u r e  s a l m o n  maving  i n t o  t h e  a r e a  t o  f e e d  a f t e r  
t h e  s p a w n i n g  r u n  h a d  p a s s e d  t h e  f i s h e r y .  





TABLE 2. THE OCEAN AGE COMPOSITION BY MONTH FOR THE COMBINED KETCHIKAN 
AND JUNEAU AREAS IN 1960 AND 1961. 

l z i n  Age -1 



The . 3  a g e d  k i n g s  d i d  n o t  e x h i b i t  a n y  s f  t h z  a b o v e  p a t t z r n s ,  
b u t  remainec!  i n  s o o d  a 5 u n d z n c e  t h r ~ u z h o u t  t h e  e n t i r e  s e a s o n ,  d e -  
c l i n i n z  somewha t  a s  t h e  s e a s o n  p r o z r e s s e d .  T h i s  a g e  g r o u p  p r o -  
b a b l y  c o n s i s t e d  o f  a m i x t u r e  o f  s e x u a l l y  n a t u r e  f i s h  a n d  f e e d e r s  
e a r l y  i n  t h e  s e a s o n  w i t h  m o s t l y  f e e d e r s  i n  J u l y  and A u g u s t .  

T h i s  g e n e r a l  p a t t e r n  a n d  a g e  c l a s s  a b u n d a n c e  was f o u n d  
t h r o u g h o u t  t h e  f i s h i n g  s e a s o n  i n  b o t h  t h e  J u n e a u  a n d  K e ' t c h i k a n  a r e a s .  

Age C o m p o s i t i o n  S y  S e x  a n d  Month 

B o t h  s a m p l i n g  y e a r s  f c r  t h e  c o m b i n e d  J u n e a u  a n d  K e t c h i k a n  
a r e a s  s h o w e d  a h i g h e r  p e r c e n t a g e  sf . 2  o l d  m a l e s  o v e r  f e m a l e s  
t a k e n  i n  t h e  man th  ~f May. T h i s  was a l s o  t r u e  f o r  t h e  month  o f  
J u n e  i n  1 9 6 1  ( T a b l e s  3 a n 2  4 1 ,  T h i s  f i n d i n 2  2rob-c-b ly  i n d i c a t e d  
t h a t  a  c o n s i d e r a b l e  number  o f  t h e s e  f i s h  w e r e  p r e c ~ c i o u s  m a l e s  
( j a c k s )  c o m i n g  i n  w i t h  t h e  spawxxine r u n .  I t  h a s  a l s o  b e e n  f o u n d  
t h a t  many .1 a g e d  j z c k s  t h a t  e s c a p e  t h e  f i s h e r y  a l s o  e n t e r  t h e  
r i v e r s  e a c h  y e a r  t o  spawn  (Rnonymcus ,  1 9 5 7 ) .  T h i s  t e n d e n c y  o f  
m a l e  k i n g  s a l m o n  t c  r e a c h  s e x u a l  i n a t u r i t y  a t  an c s r l y  a g e  ( . I  a n d  
. 2 )  a n d  z n t e r  t h e  l o c a l  spawnix ig  r i v e r s  may s c c o u n t  f o r  t h e  
p e r c e n t a g e  i n c r e a s e  o f  f * m a l e s  J v e r  ; ] a l e s  in t h e  d l d e r  a g e  g r o u p s  
a n d  i n  t h e  . 2  a g e  g r o u p  l a t e r  i n  t h e  summer t h a t  a r e  h a r v e s t e d  b y  
t h e  s p o r t  f i s h i n g  n e t h o d s .  

F l e s h  C o l o r  

Two f l e s h  c o l o r  v a r i a t i 3 n s  ( r e d  a n d  w h i t e )  e x i s t  among t h e  
A l a s k a  k i n g  s a l m o n  w i t h  t h e  r e d  f l e s h  c o l o r ,  a more  d e s i r a b l e  
s p o r t  a n d  m a r k e t  p r o d u c t ,  b e i n g  more  v a i u a L l e  t o  t h e  f i s h e r m e n .  
When p o s s i b l e  t h e  f l e s h  c o l o r  o f  t h e  k i n g s  s a m p l e d  was r e c o r d e d .  
~ n a l ~ s i s l  s h o w e d  t h a t  n o  d i f f e r e n c e s  i n  l e n g t h  e x i s t e d  b e t w e e n  
t h e  r e d  a n d  w h i t e  f l e s h e d  f i s h  when t h e  d o m i n a t e  age c l a s s e s  ( . 2 ,  
. 3  a n d  . 4 )  w e r e  c o m b i n e d ;  b u t  when a n a l y s e d  b y  t h e  s e p a r a t e  a g e  
c l a s s e s  b o t h  t h e  . 2  a n d  . 3  a g e d  f i s h  d i s p l a y e d  a  g r e a t e r  mean 
l e n g t h  o f  w h i t e  f l e s h e d  k i n g s  o v e r  t h e  r e d s .  T h e r e  w e r e  no  
s i g n i f i c a n t  l e n g t h  d i f f e r e n c e s  i n  t h e  .4 a g e  g r o u p .  T a b l e  5 
l i s t s  t h e  mean l e n g t h s  a n d  9 5  p e r c e n t  c o n f i d e n c e  l i m i t s  5 y  a g e  
g r o u p .  

The  mean l e n g t h s  b y  f l e s h  c o l o r  f o r  t h e  c o m b i n e d  a n d  t h e  
d i f f e r e n t  age  g r o u p s  were  f u r t h e r  a n a i y z e d  f o r  p o s s i b l e  s e x  
d i f f e r e n c e s .  No s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  i n  e i t h e r  t h e  
c o m b i n e d  a g e , . 2  o r  .4 age g r o u p s ,  i . e . , t h e  w h i t e  f l e s h e d  m a l e s  
a n d  f e m a l e s  w e r e  n o t  s i g n i f i c a n t l y  l a r z c r  t h a n  t h e  r e d  f l e s h e d  
m a l e s  a n d  f e m a l e s  o r  when c o m p a r e d  t u  e a c h  a t h e r .  I n  t h e  . 3  a g e  
group,  h o w e v e r ,  t h e  w h i t e  f e m a l e s  w e r e  s i g n i f i c a n t l y  l a r g e r  t h a n  
t h e  r e d  f e m a l e s .  No d i f f e r e n c e s  w e r e  f o u n d  L e t w e e n  t h e  . 3  a g e  
r e d  and  w h i t e  m a l e s  i n  mean l e n g t h s .  

The  r e a s o n  f o r  t h o  l a s z e r  . 3  a g e  w h i t e  f e m a l e s  o v e r  t h e  r e d -  
f l e s h e d  f e m a l e s  a n d  t h e  l a r g a r  w h i t e - f l e s h s d  f i s h  ( r e g a r d l e s s  o f  
s e x  d i f f e r e n c e s )  i n  t h e  . 2  a n d  . 3  a y e  . c roups  was n o t  a p p a r e n t  a n d  

l ~ u k e ~ ' s  t - t e s t  f o r  c o m p a r i s o n  o f  t w ~  r . c ~ + n s  when s a m p l e  s i z e s  a r e  
d i f f e r e n t .  T e s t e t  a t  t h e  0 . 5  l e v e l  o f  s i g n i f i c a n c e .  



TABLE 3 .  TfiE CfiMBINEE Jl jNEkil  APjD ~KEr7C1HIm& OCEAN 
AGE CQl\$OiSITION BY SEX AND MONTH FOR 1960. 

--- 

Numbers of E'nsh 

Qceai.;. A g e  

-"-A 

i 
I Percentage of Fish 

" Malejfemale r a t i o  



TABrn 4. THE COX3SNED SUNEAU AND ISETCHIKFIN WEAN 
AGE CCMPOSIT'IQX BY SEX AND MONTH FOR 1961. 
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I 
I O c e a n  Age 

Total 

- --. -<-------- 

I 

55/60  

I 

i 

---- -- 
Percentage Fish 

---- -- .---- 
I 

-I 
i 

57/43 s a./4 9 

6 / 5 3  

-.. ~- 

i 

TOTALS -- 

* ~ale/f ema,le ra t io  



T A B L E  5. MEAN L E N G T t l  OF SOUTHEASTERN A L A S K A  K I N G  SALMON 
B Y  FLESII C O L O R  A N D  OCEAN AGE I N  1960 AND 1961" 

Gonf idence 
I n t e r v a l  

6 5 , 5 9 < r < 6 7 , 1 5  

~7,05"xe68,9 

7 9 . 0 9 < W c . 8 ~ , 7 9  h i t a  Red 

8 ~ . 4 4 < X * : 8 4 . 3 $  

F x * w - P d  Lds-%----- 

33.18.cr<36.56 
d i  f feresnce 

7 7 . 7 ~ ~ ~ ~ 7 9 ~ 3 3  
d i f f e r e n c e  

7 7 . 8 8 < ~ e & 0 . 1 0  

I 

ft includes Salmon Derby data  

r b *  Tukey's t-test f o r  unequal sample size, .QS l e v e l  o f  significance. 



c o u l d  w e l l  h a v e  S e l x  o n l y  t h e  r e s u l t  o f  t h ~  v a r i a t i o n s  i n  s a m 2 l i n g .  

Mean L e n z t h  b y  Mznth  a n d  Aze 

I n  c o m p u t i n g  t h e  mesn l c n g t h  o f  k i n g  s a l m o n  b y  m c n t h  a n d  a g c  
f o r  t h e  l a r g e r  J u n e a u  s a m p l e  o n l y  t h e  . 3  age g r c u p  d i s p l a y e d  a n y  
s i g n i f i c a n t  d i f f e r e n c e s  f o r  b o t h  y e z r s  o f  t h e  s t u d y  ( T a b l e s  6  
a n d  7 ) .  A n a l y s i s  b y  t h e  u s e  c f  t h e  e x t e n s i o n  o f  m u l t i p l e  r a n g e  
t e s t  (Kran;.er 1 9 5 6 ,  a n d D u n c a n  1 9 5 5 )  showed  t h a t  i n  1 9 6 1  t h e  . 3  a g e  
f i s h  h a d  a g r e a t e r  mean l e n g t h  i n  !.lay t h a i l  d u r i n g  t h e  s u c c e e d i n g  
t h r e e  m o n t h s  w h i c h  was s i g n i f i c a n t  at t h e  . 0 5  s i g n i f i c a n c e  l e v e l  
( T a b l e  8 ) .  I n  1 9 6 0  t h e  May g r o u p  was a l s o  s i g n i f i c a n t l y  l a r g e r  
t h a n  t h e  J u n e  and J u l y  f i s h  b u t  d i d  n o t  shdw a n y  s i g n i f i c a n t  d i f f -  
e r e n c e s  when c o m p a r e d  t o  t h e  A u g u s t  f i s h  l e n g t h s .  

T h e  o t h e r  two  a g e  g r o u p s  t e s t e d  ( . 2  a n d  .4) d i d  n o t  d i s p l a y  a n y  
s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  mean l e n g t h s  by  mon th  i n  1 9 6 1  a n d  
~ h o w e d i n c o n s i s t e n t  d i f f e r e n c e s  i n  1 3 6 0 .  

The l a r g e r  . 3  y e a r  f i s h  f o u n d  i n  Flay o v e r  t h e s u c c e e i i n g  
m o n t h s  p r o G a L l y  means  that a good  T e r c e n t a g e  o f  t h c s e  May f i s h  
w e r e  o f  t h e  l a r g e r  s e x u a l l y  m a t u r e  f i s h  en  t h e  way t o  l o c a l  s p a w n -  
i n g  g r o u n d s .  

L e n g t h  F r e q u e n c i e s  b y  *ge  Group  

The  l e n g t h  f r e q u e n c y  g r a p h s  f ~ r  t h e  d i f f e r e n t  s a l t  w a t e r  a g e  
g r o u p s  d i s ~ l a y e d  3 Z r e a t  d e a l  u f  o v e r l 2 p  ( F i g u r e  1 ) .  T h i s  f a c t ,  
i n  a d d i t i o n  t o  t h e  number  o f  p e c k s  t h z t  o c c u r r e d ,  was p r o b a b l y  a n  
i n d i c a t i o n  o f  t h e  many r s c 6 s  a n 3  d i f f e r e n t  g r o w t h  r a t e s  t h a t  
e n t e r e d  i n t o  t h e  f i s h e r y .  

I n  c o m p a r i n g  t h e  y e a r s  1 9 6 0  a n d  1 9 6 1  i t  was a p p a r e n t  t h a t  
t h e  . 2  a g e  f i s h  s u f f e r e d  t h e  g r e a t e s t  d e c l i n e  i n  a b u n d a n c e  i n  1 9 6 1 .  

Age C o m p o ' s i t i o n  or' Sa lmon Derby  K i n g  Sa lmon  

T h e  d i f f e r e n t  t i m e  o f  y e a r  i n  w h i c h  t h e  J u n e a u  a n d  K e t c h i k a n  
s a l m o n  d e r b i e s  w e r e  h e l d  r e s u l t e d  i n  a h a r v e s t  o f  k i n g s  i n  d i f f -  
e r e n t  s t a g e s  sf m a t u r i t y .  

The  J u n e a u  d e r b i e s  w e r e  h e l d  i n  l a t e  J u l y  a n d  2 a r l y  A u g u s t .  
T h i s  r e s u l t e d  i n  a  h a r v e s t  a f  k i n g  s a l m o n  c o n s i s t i n g  m o s t l y  o f  . 2  
a n d  .3  a g e d  i m m a t u r e  o r  " f e e d e r "  k i n g s  ( T a b l e  9 ) .  I n  c o n t r a s t  
t h e  K e t c h i k a n  d e r b i e s  t h a t  w e r e  h e l d  i n  e a r l y  J u n e  r e s u l t e d  i n  a 
h a r v e s t  o f  a  l a r g e r  p e r c e n t e g e  o f  t h e  . 3  a n d  . 4  a g e d  s a l m o n  o n  
t h e i r  way t o  t h e  s p a w n i n g  g r o u n d s .  

T h e  a v e r a 2 e  a g e  c o m p s s i t i s n  a f  k i n g s  c a u g h t  d u r i n g  t h e  J u n e a u  
d e r b i e s  1 c c n s i s t e d  . ~ f  . 2  cge  (3drB), . 3  3%" ( 6 0 % )  a n d  . 4  a g e  ( 6 % ) .  
The  K e t c h i k a n  d e r S i c s  shows,  an a v e r a g e  age  c o m 2 o s i t i c n  of - 2  a g e  
( 2 4 % ) ,  . 3  age  ( 5 1 % )  a n d  . 4  age  ( 2 5 % ) .  

1 X more  d e t a i l e d  e c c o u n t  ~f t h e  S a l m c n  P )c ; . 5 i~s  i s  g i v e n  by F i n g e r  
a n d  A r m s t r o n z .  1 9 5 5 ,  H i s h ~ r y  a n d  3 i a i c g i i a l  A s p a c t s  o f  t h e  S u u t h -  
e a s t e r n  A l a s l c ~  Salncr?  D e r b i e s  f q r  1 9 5 9 ,  i ~ b u  2nd ; ? ~ ~ , ~ l a s k a   l dart- 
n e n t  ~f F i s h  a n d  G a z e  P n f c r m a t i o n z i  L e ~ f - s t  No. 2 s .  



T A B L E  6 ,  f!Ebi?J L,ENGT!-I B Y  ?l3XTti As id  O C E A N  A G E  CLASS 
F O R  'Ti iE J J N E A U  A R E A  I N  1 9 6 0 ,  



T A B L E  3 .  MEAN L E N G T H  B Y  MONTli A N D  O C E A N  A G E  C L A S S  
F O R  Yi IE  JLiMEAU A R E A  IF! 1961.  



T A B L E  8 .  SUMMARY OF F I S H  L E N G T H  B Y  MONTH FOR 

THE DIFFERENT A G E  G R O U P S *  

June a August No d i f f e r e n c e  

" jay J u n e  i48y r June 

3iay > j ~ i y  3 a y  s J u l y  

At teas t  r J a n e  May > A u g u s t  

A u g u s t  2 J u l y  

b2ay 3 Judy 

June J u l y  No d i f f e r e n c e  

.June s August  

* T e s t  o f  s i g n i f i c a n c e  was DuncanPs M u l t i p l e  range and 

multiple F t e s t s  as  e x t e n d e d  by Kraner for unequal numbers 

of replications, Tested a6 %he , 0 5  h z v e l  of significance, 
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TABLE 9. OCEAH AGE CQMPOSIZ'JON Q P  SALMON DERBY K I N G  SAEPIQM 



1. K i n g  s a l m o n  w h i c h  h a v e  s p e n t  t h r e e  y e a r s  i n  s a l t w a t e r  
w e r e  t h e  a g e  g r o u ?  m a s t  f r e q u e n t l y  c a u g h t  b y  s p o r t  f i s h e r m e n .  

2 .  A s  t h e  s e a s o n  p r o g r e s s e d  t h e  . 2  a s e d  k i n g s  ( f e e d e r s )  
w e r e  more  f r e q u e n t l y  c a u g h t  w h i l e  t h e  , 4  aged  s a l m o n  d e c r e a s e d  
i n  n u m b e r s .  T h i s  showed  t h a t  t h e  m a t u r e  f i s h  e r r i v e d  e a r l y  i n  
t h e  s p r i n g  a n d  a s  t h e  s e a s o n  y r o ~ r e s s e d  t h e  i m m a t u r e  o r  " f e e d e r "  
k i n g s  a r r ' i v e d  i n  i n c r e a s i n g  n u m b e r s .  

3 .  The h i g h  p e r c e n t a g e  o f  m a l e  k i n g  s a l m o n  i n  t h e  . 2  a g e  
g r o u p ,  t h a t  a r e  c a u g h t  i n  :day, ? r o b a b l y  i n d i c a t e d  t h a t  t h i s  
g r o u p  c o n s i s t e d  m o s t l y  o f  p r e c o c i o u s  m a l e  k i n g s  ( j a c k s )  t h a t  
w e r e  o n  t h e i r  s p a w n i n g  r u n .  I f  a l a r g e  p e r c e n t a g e  o f  t h e  . 2  a g e  
m a l e s  r e t u r n e d  t o  t h e  r i v e r s  t o  s p a w n ,  t h i s  may b e  t h e  r e a s o n  f o r  
t h e  h i g h e r  p e r c e n t a g e  o f  . 2  3 l d  f e m a l e s  w h i c h  e n t e r e d  i n t o  t h e  
c a t c h  l a t e r  i n  t h e  y e a r  a n d  a l s o  t h e  g r e a t z r  f e m a l e  a b u n d a n c e  o f  
. 3  a n d  .4 a g e  g r o u p s  l a t e r  i n  t h e  s e a s o n .  

4 .  The  mean l e n g t h  c f  t h e  w h i t e  f l e s h e d  k i n g  s a l m o n  was 
g r e a t e r  t h a n  t h e  mean l e n g t h  o f  t h e  r e d  f l e s h e d  k i n g  s a l m o n  i n  
t h e  . 2  a n d  . 3  age  g r o u p s ,  5 u t  t h e  r e a s o n  f o r  t h i s  was n o t  a p p a r e n t .  
T h e r e  a p p e a r e d  t c  S e  n o  s e x  d i f f e r e n c e s  i n  r e g a r d s  t o  f l e s h  c o l o r  
e x c e p t  f o r  t h e  s i n g l e  e x c e p t i o n  i n  t h a t  t h e  . 3  a g e  w h i t e  f e m a l e s  
w e r e  l a r g e r  t h a n  t h e  r e d  f e n a l e s .  

5 .  T h e  mean l e n g t h  sf t h e  . 3  a g e  grou;  was g r e a t e r  i n  t h e  
month  o f  May t h a n  t h e  s u c c e e d i n g  two t o  t h r e e  m o n t h s ,  T h i s  p r o -  
b a b l y  i n d i c a t e d  t h a t  2 f a i r  p e r c e n t a g e  o f  t h e s e  f i s h  c a u g h t  i n  
May w e r e  o f  t h e  l a r g e r  s e x u a l l y  m a t u r e  k i n g  s a l m o n .  

6.  A l l  o f  t h e  a 5 o v e  a g e  c o m p a r i s o n s  w e r e  i n d i c a t i v e  o f  t h e  
many v a r i a t i o n s  o f  k i n g  s a l m c n  s t o c k s  w h i c h  e n t e r  i n t o  t h e  S o u t h -  
e a s t e r n  A l a s k a  s p o r t  f i s h e r y .  The  c o m p l e x  l i f e  c y c l e  o f  t h e  k i n g  
s a l m o n  a n d  t h e  many r a c e s  w h i c h  w e r e  p r o b a b l y  h a r v e s t e d  r e s u l t e d  
i n  d i f f i c u l t y  i n  s e p a r a t i n g  t h e  v a r i o u s  a g e  d e p e n d e n t  v a r i a b l e s  
i n  t h e  k i n g  s a l m o n  s p o r t  f i s h e r y .  
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Duncan ,  D.B. 1 9 5 5 .  M u l t i 2 l e  r a n g e  a n d  m u i t l p l e  F t e s t s .  
B i o m e t r i c s  11 ( 1 )  : 1 - 4 2 .  

Kramer ,  C . Y .  1 3 5 6 .  E x t e n s i o n  a f  m u l t i p l e  r a n g e  t e s t s  t o  
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